Background. Several pathologies, including pharyngitis, are associated with abdominal pain that can mimic appendicitis. We sought to further understand the link between appendicitis-like symptoms and streptococcal (strep) pharyngitis. Methods. All patients undergoing ultrasound imaging for appendicitis in our emergency department during 2013 were reviewed (n = 1572). A total of 207 patients were identified who underwent both ultrasound for appendicitis and testing for strep pharyngitis. Demographic and outcomes data between rule out appendicitis patients who underwent strep testing and those who did not were compared. Results. Strep testing was more common in younger patients (mean age = 8.26 vs 10.26 years P < .001) and evenly matched by gender (104 male, 103 female). Of the 207 patients tested for strep pharyngitis, 8 (3.9%) patients had appendicitis and 35 (16.9%) patients tested positive for strep pharyngitis. No cases of concurrent strep pharyngitis and appendicitis were identified. The negative appendectomy rate in the strep pharyngitis tested group was 38.5% (5/13), compared with 7.7% (23/296) (P = .003) in the nontested group. The appendicitis rate among the strep tested group was 3.8% (8/207) compared with 20% (273/1365) in the nontested group (P < .001). Conclusions. Patients undergoing testing for strep pharyngitis were younger, had lower rates of appendicitis, and had a higher rate of negative appendectomy. A diagnosis of concurrent appendicitis and strep pharyngitis is rare. In cases of patients with sufficient symptoms to warrant testing for strep pharyngitis a diagnosis of appendicitis is less likely and surgical intervention leads to higher negative appendectomy rates.
Introduction
Appendicitis remains the most common surgical cause of abdominal pain in children. 1 Despite its frequent presentation, appendicitis can be difficult to diagnose due to the wide variety of conditions that present with a similar constellation of symptoms. 2, 3 One such condition is mesenteric adenitis. Mesenteric adenitis can be both viral and bacterial in etiology and often presents with symptoms of right lower quadrant abdominal pain and findings of bowel wall thickening. 4 Mesenteric adenitis can occur in patients with pharyngitis leading to signs and symptoms that are similar to acute appendicitis at presentation. The majority of cases of pharyngitis in children are caused by viral infections but around onethird of cases are caused by group A streptococcal infections (strep throat). 5 Gastrointestinal symptoms are common regardless of etiology, with >30% of patients complaining of nausea and >25% of patients complaining of abdominal pain at presentation. 6 With significant similarities between the presenting symptoms of appendicitis and mesenteric adenitis secondary to pharyngitis, a definitive diagnosis in children can be difficult. Many pediatric patients end up undergoing diagnostic testing for both streptococcal pharyngitis and appendicitis.
Methods
A retrospective review of all patients undergoing abdominal ultrasound to rule out appendicitis at our large pediatric hospital was performed from January 1, 2013 to December 31, 2013. Ultrasound is the primary radiologic diagnostic modality for appendicitis at our hospital. In general, patients undergoing a workup to rule out appendicitis will receive an abdominal ultrasound as part of their work-up. During the 2013 calendar year, all patients undergoing testing for streptococcal pharyngitis were identified and cross-referenced with the list of patients undergoing a work-up for appendicitis. This identified the challenging subset of patients with symptoms of both pharyngitis and appendicitis. Testing for streptococcal pharyngitis involved a rapid strep test (RST) (Genzyme OSOM Strep A Test) followed by a direct group A strep test (GEN-PROBE Group A Streptococcus Direct Test) if the RST was negative. The charts of all patients undergoing an appendicitis workup were reviewed for demographic information as well as ultimate diagnosis. In cases where surgical intervention for appendicitis occurred, a strict pathologic definition of transmural appendiceal inflammation was used to determine the final diagnosis and assess for negative appendectomies. 7, 8 Patients undergoing nonoperative management of appendicitis were excluded.
Demographic and outcomes data between rule out appendicitis patients who underwent strep testing and those who did not were compared. Chi-square and Fisher's exact tests were performed on categorical variables and T tests were used for continuous variables with P < .05 being considered significant.
Results
During 2013 our large pediatric hospital performed 1572 ultrasounds on children with abdominal pain to rule out appendicitis. Of the 1572 ultrasounds performed, 207 (13.2%) patients underwent strep testing for symptoms of pharyngitis and 1365 patients did not. Excluding age, demographics were similar between patients who underwent strep testing and those who did not (Table 1) . Patients undergoing strep testing were younger on average 8.26 (±4.5) years versus 10.26 (±4.3) years (P < .001).
In all, 273 of the 1365 (20.0%) patients who did not undergo strep testing were positive for appendicitis whereas only 8 (3.4%) patients who underwent strep testing were positive for appendicitis (P < .001). Streptested patients also had a significantly higher negative appendectomy rate of 38.5% (5/13) compared with nonstrep-tested patients 7.7% (23/296) (P = .003). No patients were identified who had appendicitis and a positive strep test (Figure 1 ).
Discussion
Streptococcal pharyngitis and appendicitis are both common childhood ailments. Streptococcal pharyngitis is commonly associated with significant gastrointestinal symptoms, including nausea and abdominal pain. 6 Other causes of pharyngitis can also cause significant abdominal symptoms often leading to testing for appendicitis and other abdominal pathology. 9 This overlap of symptoms can create significant diagnostic difficulty. In our study, 13.2% of patients with abdominal pain had symptoms of pharyngitis significant enough to warrant testing. This suggests that nearly 1 in 8 pediatric patients with abdominal pain may present with this difficult diagnostic dilemma. Many institutions around the country utilize computed tomography imaging to diagnose appendicitis, potentially exposing patients with pharyngitis to unnecessary radiation. 10 Even more critical, a false positive test for appendicitis may lead to unnecessary surgery. 7 Our results can aid clinicians facing the difficult scenario of a child with abdominal symptoms in the setting of symptoms of pharyngitis. It is important to note that although the diagnosis of concurrent strep throat and appendicitis has been reported in the literature, it is rare. 11 Our review failed to identify a single case of concomitant pharyngitis and appendicitis, however, our results only represent one year of data from a single pediatric center. Future studies with higher numbers of patient will help to improve the power of our findings and will add to our understanding of this area.
In our study, patients who underwent strep testing were younger on average. The most common age for appendicitis is between 10 and 14 years. 12 Patients below this age already have a lower pretest probability of appendicitis when compared with their older peers. The rate of appendicitis among our strep tested patients was much lower than our baseline abdominal pain group, and the negative appendectomy rate among patients undergoing strep testing was substantially higher. Thus, when significant symptoms of pharyngitis are present the diagnosis of appendicitis should be considered less likely. In such cases, surgeons and other physicians should carefully consider other diagnoses that may explain a patient's constellation of symptoms in order to avoid potentially unnecessary testing and procedures and their associated morbidity.
Conclusions
Patients undergoing testing for both strep pharyngitis and appendicitis have significantly lower rates of appendicitis and significantly higher rates of negative appendectomy in the setting of surgical intervention. Streptococcal pharyngitis with concurrent appendicitis is rare with no identified cases in our review. In cases of patients with sufficient symptoms to warrant testing for strep pharyngitis a diagnosis of appendicitis is less likely and physicians should be cautious when performing additional studies or considering surgical intervention in this group.
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